This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



*CITED BY APPLICANT 

JAPANESE PATENT OFFICE - Patent Abstracts of Japan 

Publication Number 60144857 A 

Date of Publication: 1985.07.31 

IntClass: G06F 13/20 

Date of Filing 1984.0106 

Applicant NEC CORP 
Inventor: ISHDA AKIRA 
CPU PERIPHERAL CIRCUIT 

Abstract 

PURPOSE To protect the memory operation 
from noise of peripheral elements and at the 
same time to improve the capacity of a bus 
buffer, by providing a bus buffer control circuit 
to control the separation/connection between two 
data buses with a control signal 

CONSTITUTION: A CPU2 is connected to 
memories 3 and 4 with a data bus 5, and a peri- 
pheral element 8 is connected to a bus buffer 1 
via a data bus 6 and separated from the bus 5 by 
the buffer t Memory selection signals 10 and 
11 are supplied at logic level T when the 
memories are selected The buffer 1 is active 
when the logic level T is supplied to a control 
input G. In case the actuation is carried out 
between a memory 3 or 4 and the CPU2, Le, 
when a bus buffer control signal 13 is set at 
logic level "0° with a signal 10 or tl set at logic 
level T respectively, the input/output of the 
buffer 1 is set at a high impedance. Then the 
bus 5 is separated from the bus 6. Thus it is 
possible to protect the element 8 from noises 
and also to improve the capacity of the buffer 1 
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Claim 

CPU peripheral circuit characterized by the fact that it has: an address bus and a first data 
bus that are each connected to the CPU; a memory that stores data controlled by the 
aforementioned CPU via the aforementioned address bus and the aforementioned first data bus; a 
means that is connected to the aforementioned address bus and that selects the aforementioned 
memory; a bus buffer that is connected to the aforementioned first data bus and to a second data 
bus; a peripheral element that is connected to the aforementioned second data bus; and a means 
that performs control so that when the aforementioned memory is selected and the 
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aforementioned peripheral element is not accessed, the aforementioned bus buffer separates the 
aforementioned first data bus and the aforementioned second data bus, and when the 
aforementioned peripheral element is accessed, the aforementioned bus buffer connects the 
aforementioned first data bus to the aforementioned second data bus. 

Detailed explanation of the invention 

The present invention pertains to a CPU peripheral circuit. 

Prior art 

When noise is generated by a peripheral element on a bus line in which CPU and memory 
are connected, the bus line is released for the peripheral element even when there is an operation 
between the CPU and memory. Thus a large number of peripheral elements are connected, or the 
wiring to the peripheral elements is lengthened, which increases the impedance and generates 
impedance on the bus line. The result is that not only will erroneous data be written into the 
memory or erroneous data be read from the memory, but program processing may progress to 
erroneous execution addresses, which is a problem. 

Objective of the invention 

The objective of the present invention is to solve existing problems such as those above 
and to provide a CPU peripheral circuit that can protect memory operations. 

Constitution of the invention 

The CPU peripheral circuit of the present invention is characterized by the fact that it has: 
an address bus and a first data bus that are each connected to the CPU; a memory that stores data 
controlled by the aforementioned CPU via the aforementioned address bus and the 
aforementioned first data bus; a means that is connected to the aforementioned address bus and 
selects the aforementioned memory; a bus buffer that is connected to the aforementioned first 
data bus and a second data bus; a peripheral element that is connected to the aforementioned 
second data bus; and a means that performs control so that when the aforementioned memory is 
selected and the aforementioned peripheral element is not accessed, the aforementioned bus 
buffer separates the aforementioned first data bus and the aforementioned second data bus, and 
when the aforementioned peripheral element is accessed, the aforementioned bus buffer connects 
the aforementioned first data bus to the aforementioned second data bus. 
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Conventional example 

The explanations below make references to the figures. Figure 1 shows a conventional 
example. Bus buffer (1) is connected to CPU (2) and data bus (5). Peripheral element (8), 
memory (RAM) (3), and memory (ROM) (4) are connected to common data bus (6). Bus buffer 
control signal (13) is fixed at logic level "1" and bus buffer (1) functions only as a two-way 
buffer. Selection of memory (RAM) (3) and memory (ROM) (4) is accomplished with memory 
select signals (10) and (1 1) from binary-decimal decoder (9). Here a case is shown where 
memory (RAM) (3) occupies addresses 0-FFFH and memory (ROM) (4) occupies addresses 
1000H-1FFFH by decoding bits A, 2 -A, 3 of address bus (7). 

Even when there is an operation between CPU (2) and memory (RAM) (3) or memory 
(ROM) (4) in Figure 1, data bus (6) is released to peripheral element (8). So noise generated in 
peripheral element access signal (12) by peripheral element (8) due to random factors may 
interfere with CPU (2) and memories (3) and (4) on data bus (6) and cause malfunctions. 

Application example of the invention 

Figure 2 is a block diagram that shows an application example of the present invention. 
CPU (2) and memory (3) and (4) are connected to data bus (5). Data bus (6) is connected to 
peripheral element (8) and is separated from bus (5) by bus buffer (1). 

Next, the operation of bus buffer control circuit (14) will be explained. Memory select 
signals (10) and (1 1) will have a logic level "1" when their respective memory is selected, the 
peripheral element access signal will have a logic level "1" when the peripheral element is 
selected, and the bus buffer will be active when a logic level "1" is input to control input (G). 
When there is an operation between memory (3) or (4) and CPU (2), that is, only when memory 
select signal (10) or (1 1) is at a logic level "1" and peripheral element access signal (12) is at a 
logic level "0," bus buffer control signal (13) will be at a logic level "0." The input and output of 
bus buffer (1) will be high impedance, and data buses (5) and (6) are separated. In other cases, 
that is, when the peripheral element access signal is at a logic level "1," bus buffer (1) is always 
active, so no faults will occur in the operation between peripheral element (8), CPU (2) and 
memory (3) or (4). 

Effect of the invention 

In this way, with the present invention, memory operation can be protected from 
peripheral element noise and bus buffer performance can be improved. That is, no buffer is 
required between the CPU and memory, since the interface between NMOS devices is matched, 
and fan-out for the peripheral element will be increased by the amount corresponding to 
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removing the memory from the load relative to a conventional case where the memory acts as a 
load. 

Brief descr i ption of th e figures 

Figure 1 is a block diagram that shows a conventional example. Figure 2 is a block 
diagram that shows one application example of the present invention. 

(1) ... bus buffer, (2) . . . CPU, (3) . . . memory (RAM), (4) . . . memory (ROM), (5) . . . 
data bus, (6) . . . data bus, (7) . . . address bus, (8) . . . peripheral element, (9) , . . binary decimal 
decoder, (10) . . . memory select signal, (11)... memory select signal, (12) . . . peripheral element 
access signal, (1 3) ... bus buffer control signal, (14) ... bus buffer control circuit. 
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